locomotive crane was made to do double service, and thus keep down the machinery charge against each class of work. It was employed part of the time in excavating the trench 8-1/2 ft. wide, with a 1-yd. orange-peel bucket, and this was rather slow in hardpan, which was reached on a part of the work at a depth of 4 ft. This hardpan was loosened with picks, but even with this help the bucket was rarely full. Most of ths excavated material was backfilled on the pipe within 50 ft. of the place where it was taken out, as an attempt was made to keep the length of open trench as short as possible. The main use of the locomotive crane was handling the 18-ft. 6-ton lengths of riveted pipe, which were first taken from a siding to a storage yard and then delivered as needed.
A riveted steel pipe line was laid in 1907 for the St. Louis water works, in a trench which averaged from 10 to 28 ft. in depth. The lengths of pipe were delivered along this trench by an electric railway operated by the city for delivering supplies to pumping stations nearby. The pipe were delivered in 28-ft. lengths and were handled into the trench, from the side of the railway where they had been delivered, by a stiff-legged derrick. Each length had a line attached around its center, a piece of rubber hose being threaded over the line to prevent any injury to the pipe coating. The riveting was done with pneumatic hammers supplied with air by two electrically driven compressors, which took their current from the transmission line of the electric railway. The whole equipment was very compact, and but little trench was kept open ahead of the pipe-laying, an advantage in this case because the banks of the trench stood readily with very little bracing. The excavation in the deeper parts of the trench was made by a 20-ton steam shovel, mounted on a platform which spanned the trench and could be rolled along plank runways about 3 ft. back from the top of each side of the excavation (Eng. Record, Sept. 7, 1907).
Riveted steel pipe are exposed to a special danger on account of their light weight in comparison with their diameter. In the case of a 48-in. steel main at Kansas City, Mo., for example, the contractor had a section of pipe 1500 ft. long broken in two after it had been riveted, but not backfilled, owing to a heavy rain that flooded the trench full in a few minutes, and lifted the middle of the pipe in a long vertical curve. After the pipe had been drained it was found that a vertical rise of over 2 ft. in the center of the pipe was held up by dirt which had settled below it. In a number of places the pipe rose in the bottom of the trench, owing to the rising of quicksand; this was remedied by loading the pipe as soon as it was coupled up.